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(54) Recording/reproducing apparatus and reproducing apparatus. 



@ A recording/reproducing apparatus, e.g. a di- 
gital video tape recorder, etc., is applicable to a 
transmission system so as sufficiently to utilize 
communication capacity. The recording/rep- 
roducing apparatus comprises : . a recording 
element (e.g. a rotary head) for recording, onto 
a recording medium (e.g. a magnetic tape), 
digital data which has been time base compres- 
sion processed and is delivered from the out- 
side, e.g. broadcasting station side, etc. ; a 
control circuit for carrying out control such as 
to read out the digitai data from the recording 
medium at a speed lower than a recording 
speed in dependency upon the time base com- 
pression processing applied to the digital data ; 
and an output circuit for outputting, as a repro- 
duced output, digital data which has been read 
out from the recording medium. In addition to 
the above-mentioned ordinary reproduction, in 
the case of canying out fast-feed reproduction 
or rewinding reproduction, the control circuit 
may carry out control such that the magnetic 
tape runs at a higher speed, and the output 
circuit may select and output only valid digital 
data of digital data obtained by tracing of the 
rotary head. 
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This invention relates to record ing/re producing 
apparatus and reproducing apparatus, for example to 
such apparatus suitable for use in a digital video tape 
recorder equipment, etc. 

Nowadays, digital signal processing technology 
is being remarkably developed. In broadcasting using 
ground wave, satellite broadcast, cable television 
(CATV), telephone line and the like for transmitting 
picture signals and/or audio signals, because the 
transmission band is limited, there has been pro- 
posed, in order effectively to utilize such limited 
transmission band, a compression transmission 
broadcasting system that compresses not only pic- 
ture data and audio data but also the time base by us- 
ing digital signal processing technology to transmit 
picture/audio data which has undergone data com- 
pression and time base compression in this way. 

A previously proposed compression transmitting 
apparatus for realizing such a compression transmis- 
sion broadcasting system comprises, as shown in Fig. 
6 of the accompanying drawings, a MPEG (Moving 
Picture Expert Group) encoder 100, a time base com- 
pressing circuit 101, and a frame forming (encoding) 
and modulating circuit 102. 

The MPEG encoder 100 adaptively carries out 
switching between intraframe coding processing and 
interframe coding processing for compressing the 
picture data to conduct coding, and carries out motion 
compensating predictive coding in the interframe 
coding processing. 

In the above example, the MPEG encoder 100 
divides one picture comprised of, e.g., one frame or 
one field into so called macroblocks comprised of, 
e.g., 1 6 pixels x 1 6 pixels to carry out motion compen- 
sating predictive coding in units of these macro- 
blocks. 

In more practical sense, as shown in Fig. 5, as the 
processing of the first stage, motion compensating 
predictive coding is successively implemented to Pre- 
dictive-coded pictures (hereinafter simply referred to 
as P pictures) jumping over a predetermined number 
of pictures successive in point of time. 

As the processing of the second stage, motion 
compensating predictive coding is implemented to Bi- 
directionally predictive-coded pictures (hereinafter 
simply referred to as B pictures) put between the P 
pictures or Intra-coded pictures (hereinafter simply 
referred to as I pictures) by using P picture or I picture 
before and after. It is to be noted that I picture is a pic- 
ture subject to intraframe coding processing, i.e., a 
picture which is not subject to motion compensating 
predictive coding. 

The MPEG encoder 100 carries out compression 
of picture data every predetermined block in this way 
to thereby allow the transmission rate of picture/audio 
data of the picture data and audio data obtained from 
an audio encoder (not shown) to be, e.g., 1 .5 Mbps to 
deliver it to the time base compressing circuit 101. 



The time base compressing circuit 101 imple- 
ments a predetermined time base compression proc- 
essing to picture/audio data every block to which the 
data compression processing has been implemented 

5 to thereby allow the transmission rate of the pic- 
ture/audio data to be, e.g.. 1 5 Mbps to deliver it to the 
frame forming and modulating circuit 102. Namely, 
since picture/audio data of 1.5 Mbps is compressed 
in a direction of the time base and is resultantly out- 

10 putted as data of 15 Mbps, the time base is com- 
pressed to a degree ten times greater than that when 
no time base compression processing is implement- 
ed. 

The frame forming and modulating circuit 102 im- 
15 plements frame formation processing for forming 
transmission unit (frame) to picture data every block 
to which the data compression processing and the 
time base compression processing have been imple- 
mented and adds an error correcting code thereto. 
20 This circuit 102 further implements a predetermined 
modulation processing thereto to thereby form picture 
data having a transmission rate of, e.g., 25 Mbps to 
output it through transmission cable 103. 

By implementing such processing, it is possible 
25 to transfer picture/audio data by effectively utilizing a 
limited frequency band. For example, it is possible to 
transfer picture/audio data of two hours like cinema 
in 12 minutes (time which is one tenth of 120 minutes 
(two hours)). 

30 It is to be noted that in the case of multiplexing 

channels, a multiplexer is provided at the preceding 
stage or the succeeding stage of the frame forming 
and modulating circuit 102. By this multiplexer, pic- 
ture/audio data as described above are multiplexed. 

35 In this multiplexing, if, e.g., transmission band of 

cable line 103 is 25 Mbps, it is possible to multiplex 
the picture/audio data of about 1 0 channels (1.5 Mbps 
x 10 channels + redundancy = 25 Mbps by addition of 
parity or modulation). 

40 However, if time base expansion processing and 

data expansion processing, etc. are implemented to 
picture/audio data transmitted from the compression 
transmitting apparatus as described above so that 
original picture/audio data results to record it, a quan- 

45 tity of data to be recorded is increased. For example, 
there may take place an unreasonableness such that 
recording time as long as two hours is required while 
transmission time is 12 minutes. 

Further problem is that since picture/audio data 

so is transmitted in the state where complicated com- 
pression processing as described above are imple- 
mented thereto, any special decoder device is re- 
quired for reproducing such data. 

According to an aspect of this invention there is 

55 provided a recording/reproducing apparatus compris- 
ing: recording means for recording, onto a recording 
medium, digital data subjected to time base compres- 
sion processing and delivered from the outside; con- 
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trol means for carrying out a control to read out the 
digital data from the recording medium at a speed 
lower than a recording speed in dependency upon the 
time base compression processing applied to the dig- 
ital data: and output means for outputting, as a repro- 
ducing output, the digital data which has been read 
out from the recording medium. 

This recording/reproducing apparatus records 
the digital data which has been compression process- 
ed and is delivered from the outside onto a recording 
medium, e.g. a magnetic tape, etc. 

In a preferred embodiment, digital data recorded 
on a magnetic tape may be processed as follows. 
Namely, at the time of reproduction, in dependency 
upon the time base compression processing applied 
to the digital data, the control means controls the 
magnetic tape so that it runs at a speed lower than 
that at the time of recording, and conducts a control 
to rotationally drive the rotary head at a speed lower 
than at the time of recording. Thus, the same record- 
ing track on which the digital data is recorded is scan- 
ned at least once by the rotary head. As a result, the 
digital data is reproduced. By control of such repro- 
duction speeds, time base expansion processing is 
applied to digital data recorded in the state where the 
time base compression processing is applied thereto. 
Then, the output means selects only valid (effective) 
digital data of digital data reproduced by the rotary 
head to output the selected data. 

In the case of carrying out.fast-feed reproduction 
or rewinding reproduction, the control means may 
carry out control such as to cause the magnetic tape 
to travei (run) at a high speed. The output means se- 
lects only valid digital data of digital data obtained by 
tracing of the rotary head. 

Further, in accordance with this invention, there 
is also provided a reproducing apparatus comprising: 
control means for carrying out a control to read out 
digital data subjected to time base compression proc- 
essing at a speed corresponding to the time base 
compression processing from a recording medium on 
which the digital data is recorded; and output means 
for outputting, as a reproduction output, digital data 
which has been read out from the recording medium. 

This reproducing apparatus may be embodied as 
a reproducing apparatus adapted for reproducing 
time base compression processed digital data from a 
recording, medium, e.g., a magnetic tape on which 
such digital data is recorded, etc. In dependency upon 
the time base compression processing applied to the 
digital data, the control means may conduct a control 
such that the magnetic tape runs at a speed lower 
than that at the time of recording, and may conduct a 
control to rotationally drive the rotary head at a speed 
lower than that at the time of recording. Thus, the 
same recording track on which the digital data is re- 
corded is scanned at least once by the rotary head so 
that such digital data is reproduced. By control of such 



reproduction speeds, time base expansion process- 
ing is applied to digital data recorded in the state 
where it has undergone the time base compression 
processing. Then, the output means selects only valid 
5 digital data of digital data reproduced by the rotary 
head to output the selected digital data. 

In addition, in the case of carrying out fast-feed 
reproduction or rewinding reproduction, the control 
means may carry out a control to run the magnetic 
10 tape at a high speed. The output means selects only 
valid digital data of digital data obtained by tracing of 
the rotary head to output the selected digital data. 

Embodiments of the invention described below 
provide a recording/reproducing apparatus and a re- 
15 producing apparatus which can record, in a short re- 
" cording time, without the use of any special decoder 
device, picture/audio data which has been transmit- 
ted in a state where such data has undergone time 
base compression processing, etc., and which can 
20 provide a display picture having good picture quality 
at the time of reproduction. 

The invention will now be further described, by 
way of illustrative and non-limiting example, with ref- 
erence to the accompanying drawings, in which: 
25 Fig. 1 is a block diagram for explaining recording 

operation of a digital video tape recorder equip- 
ment where a recording/reproducing apparatus 
and a reproducing apparatus embodying this in- 
vention are applied to the digital video tape recor- 
30 der equipment; 

Fig. 2 is a view showing the format of video data 
recorded by the digital video tape recording 
equipment; 

Fig. 3 is a block diagram for explaining an ordi- 
35 nary reproducing operation of the digital video 

tape recorder equipment; 

Fig. 4 is a block diagram for explaining a fast-feed 
reproducing operation and a rewinding reproduc- 
ing operation of the digital video tape recorder 

40 equipment; 

Fig. 5 is a view for explaining an operation for se- 
lecting and outputting only valid video data of vid- 
eo data reproduced by the fast-feed reproduction 
and the rewinding reproduction; and 

45 Fig. 6 is a block diagram for explaining data com- 

pression processing and time base compression 
processing, etc. to be implemented to video data 
on a broadcasting station side. 
A preferred embodiment of a recording/reproduc- 

50 ing apparatus and a reproducing apparatus accord- 
ing to this invention will now be described with refer- 
ence to the attached drawings. 

The recording/reproducing apparatus and the re- 
producing apparatus according to this invention can 

55 be applied to, e.g., a digital video tape recorder equip- 
ment. 

The digital video tape recorder equipment ac- 
cording to this embodiment is composed of a record- 
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ing system serving as recording means shown in Fig. 
1 and reproducing systems shown in Figs. 3 and 4. 

Initially, in the recording system shown in Fig. 1, 
in the case of carrying out recording of ordinary pic- 
ture data (e.g., NTSC signal, etc.) to which both time 
base compression and data compression are not im- 
plemented, this picture data is delivered to a blocking 
circuit 2 through input terminal 1. 

This blocking circuit 2 divides picture data of, e.g., 
one frame into blocks of 1 6 pixels x 1 6 pixels and im- 
plements shuffling processing thereto to select only 
picture data of valid blocks (except for data for vertical 
blanking period) as data to deliver it to a compressing 
circuit 3. 

The compressing circuit 3 implements, e.g., so 
called DCT processing (Discrete Cosine Transform 
processing) every block to picture data which has 
been read out from the blocking circuit 2 to transform 
the picture data into data on the frequency base to 
thereby carry out data compression. The picture data 
to which the data compression has been implemented 
is delivered to a framing memory 4. 

This framing memory 4 stores picture data every 
block which has undergone compression processing 
by the compressing circuit 3 and has been delivered 
therefrom, thus to form picture data of, e.g., one 
frame. Then, picture data stored in the framing mem- 
ory 4 is converted into data of a predetermined format 
suitable for recording at the time point when data of 
one frame is prepared, and is read out from the fram- 
ing memory 4. 

It is to be noted that, at the time of recording of 
ordinary picture data, a changeover switch 5 is sub- 
jected to switching control by microcomputer 18 so 
that selected terminal 5b is selected by select termi- 
nal 5a. For this reason, picture data which has been 
read out from the framing memory 4 is delivered to a 
parity generator (PTG) 6 through the changeover 
switch 5. 

The parity generator 6 adds so called error cor- 
recting code (parity) to picture data to deliver it to a 
modulating circuit 7 serving as channelcoding means 
(CHCOD). 

The modulating circuit 7 implements a predeter- 
mined modulation for recording to the picture data to 
deliver it to a recording head 8 which is so called a ro- 
tary head. 

The traveling (running) speed of a magnetic tape 
9 which is a recording medium at the time recording 
is controlled by a control circuit (servo controller) 11 
so that it becomes equal to 18.8 mm/sec. The rota- 
tional speed of the recording head 8 is controlled by 
rotational control of drum motor 10 by the control cir- 
cuit 11 so that it becomes equal to 9000 rpm. 

Thus, the recording head 8 carries out so called 
azimuth recording of the picture data at a rotation 
speed of 9000 rpm onto the magnetic tape 9 which is 
subjected to running control at 18.8 mm/sec. 



While recording of picture data has been descri- 
bed above, recording of an audio signal will be descri- 
bed below. Digitized audio data is inputted to input 
terminal 15, and is then delivered to a shuffling circuit 

5 16. This shuffling circuit 16 carries out shuffling for 
distributing (dispersing) recording positions of data to 
prevent errors from concentrating on a specific por- 
tion. The shuffled audio data is delivered to a framing 
memory 17. The framing memory 17 converts data 

w into data of a predetermined format suitable for re- 
cording at the time point when audio data of one 
frame is prepared similarly to the above-mentioned 
framing memory 4, and reads out it therefrom. The 
audio data which has undergo such processing is de- 

15 livered to selected terminal 5d. When there results a 
timing for recording audio data, switch 5 is switched 
to selected terminal 5d side by microcomputer 18. As 
a result, error correcting code of audio data is added 
to the audio data at parity generator (PTG) 6, and un- 

20 dergoes a predetermined modulation for recording at 
modulating circuit 7. The modulated data is delivered 
to recording head 8. Thus, recording of audio data is 
carried out 

The picture/audio data recorded in this way has 

25 a track recording format as shown in Fig. 2. Namely, 
data is recorded from the portion initially in contact 
with the medium of the magnetic head in the state div- 
ided into synchronizing data block (ATF & Timing 
sync) of 318 bytes for carrying out tracking and syn- 

30 chronization, audio data block (Audio) of 1260 bytes, 
picture data block (Video) of 13140 bytes, and sub- 
code data block (Subcode) of 144 bytes. Further, 
three interblock gaps (IBG1 - IBG3) are provided be- 
tween respective blocks. It is to be noted that track 

35 format which can be employed is not limited to the 
above-mentioned track format, but any other track 
format may be employed. 

Ordinary picture data thus recorded is repro- 
duced by the reproducing system shown in Fig. 3. 

40 Namely, at the time of reproducing the ordinary 

picture data, the magnetic tape 9 and the drum motor 
10 are subjected to control by the control circuit ^1 
similarly at the time of recording so that the running 
speed becomes equal to 18.8 mm/sec, and the rota- 

45 tional speed becomes equal to 9000 rpm, respective- 
ly. 

Reproducing head 20 traces recording tracks on 
the magnetic tape 9 under such control to carry out 
reproduction of the picture data. The picture data re- 
50 produced by the reproducing head 20 is delivered to 
a demodulating circuit 21 serving as channel decod- 
ing means (CHDEC). 

The demodulating circuit 21 implements demod- 
ulation processing opposite to that in the modulating 
55 circuit 7 to picture data from the reproducing head 20 
to deliver it to an error correcting circuit 22. 

The error correcting circuit 22 implements error 
correcting processing to the picture data to output it. 
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At the time of ordinary reproduction, a changeover 
switch 23 is subjected to switching control by a micro- 
computer 32 so that selected terminal 23b is selected 
by select terminal 23a. For this reason, picture data 
from the error correcting circuit 22 is delivered to a de- 5 
framing circuit 24 through the changeover switch 23. 

The deframing circuit 24 divides the picture data 
into blocks to deliver each block data to expanding cir- 
cuit 25. The expanding circuit 25 implements data ex- 
pansion processing opposite to that in the compress- 10 
ing circuit 3 every picture data of block to deliver it to 
a deblocking circuit 26. 

The deblocking circuit 26 stores picture data ev- 
ery block which has undergone the data expansion 
processing and has been delivered to form picture 15 
data, e.g.. every frame, and implements a processing 
thereto such that respective pictures are arranged in 
order of original pictures to deliver it to, e.g. f monitor 
device 30 or any other digital video tape recorder, etc. 
through output terminal 27. 20 

On the other hand, audio data is reproduced by 
reproducing head 20, and is processed at demodulat- 
ing circuit 21 and error correcting circuit 22 along with 
the picture data. By the timing at which an audio sig- 
nal is outputted, microcomputer 32 switches select 25 
terminal 23a of changeover switch 23 to selected ter- 
minal 23d side. Thus, this audio data is delivered to 
deframing circuit 31 . At the deframing circuit 31 , proc- 
essing opposite to that in the framing memory 17 at 
the time of recording is carried out at the deframing 30 
circuit 31. The audio data thus processed is delivered 
to a deshuffling circuit 32. At the deshuffling circuit 
32, processing opposite to shuffling at the time of re- 
cording is carried out at the deshuffling circuit 32. The 
audio data thus processed is delivered to, e.g., an au- 35 
dio amplifier, etc. through output terminal 33, and is 
then delivered to speaker. 

Explanation will now be given in connection with 
the case where, in Fig. 1, the digital video tape recor- 
der equipment records picture/audio data which has 40 
been subjected to data compression processing and 
time base compression processing, etc. at compres- 
sion transmitting device as shown in Fig. 6 and has 
been transmitted at a transmission rate of, e.g., 25 
Mbps. This time base compressed picture/audio data 45 
is delivered to demodulating circuit 13 through com- 
munication path 12. 

Since, in transmitting picture/audio data, the 
compression transmitting device shown in Fig. 6 adds 
error correcting code to picture data which has under- so 
gone data compression processing and time base 
compression processing and implements a predeter- 
mined modulation thereto thereafter to transmit it, the 
demodulating circuit 13 demodulates the picture data 
to deliver it to error correcting circuit 14. 55 

The error correcting circuit 14 implements error 
correcting processing to the picture/audio data to out- 
put it. In this instance, in recording picture/audio data 



to which time base compression processing, etc. has 
been implemented, the changeover switch 5 i 3 sub- 
jected to switching control by microcomputer 18 so 
that selected terminal 5c is selected by select terminal 
5a. For this reason, picture/audio data from the error 
correcting circuit 14 is delivered to parity generator 6 
through the changeover switch 5. The transmission 
rate at this time point is 15 Mbps. 

The parity generator 6 adds an error correcting 
code for error correction at the time of recording/re- 
production to the picture/audio data as described 
above to deliver it to modulating circuit 7. The modu- 
lating circuit 7 implements a predetermined modula- 
tion for recording to the picture/audio data to deliver 
it to the recording head 8. 

Also in this case, running speed of the magnetic 
tape 9 is controlled by control circuit 11 so that it be- 
comes equal to 18.8 mm/sec, and rotational speed of 
the recording head 8 is controlled by rotational control 
of drum motor 10 by the control circuit 1 1 so that it be- 
comes equal to 9000 rpm. 

Thus, the recording head 8 carries out so called 
azimuth-recording of the picture data at rotational 
number of 9000 rpm onto the magnetic tape 9 subject- 
ed to running control at 18.8 mm/sec. The time base 
compressed picture/audio data is recorded into the 
video data area of Fig. 2 in the case where transmis- 
sion rate is less than 25 Mbps. In the event that trans- 
mission rate is more than 25 Mbps, recording is car- 
ried out by using audio data area as well. Further, dis- 
crimination code indicating that time base com- 
pressed data is recorded is recorded into a subcode 
area. It is to be noted that this discrimination data may 
be stored not only in the subcode area but also on a 
recording medium or on a recording medium cas- 
sette. For example, such discrimination data may be 
stored in a memory mounted in the cassette, or may 
be recorded in an additional data area provided at a 
portion of picture data area and audio data area. 

As stated above, an approach is employed to re- 
cord picture/audio data, which has undergone time 
base compression processing, etc. and has been 
transmitted, as it is without implementing time base 
expansion processing, etc. thereto, thereby making it 
possible to record, e.g., data of 2 hours in short time 
of 12 minutes, and to record it in the recording area 
of 12 minutes at the time of recording of ordinary sig- 
nal (NTSC). Thus, magnetic tape 9 can be saved. 

Reproduction of the time base compressed pic- 
ture/audio data recorded in this way will now be de- 
scribed with reference to Fig. 3. The control circuit 11 
controls the running speed of the magnetic tape 9 so 
that it becomes equal to the running speed of 1.88 
mm/sec which is one tenth of that at the time of re- 
cording, and rotationally controls the drum motor 10 
so that its rotational speed becomes equal to the ro- 
tational speed which is one tenth of that at the time 
of recording. 
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Thus, not only the reproducing head 20 is brought 
into the state of "on track", thus making it possible to 
trace recorded picture/audio data, but also it is pos- 
sible to convert picture/audio data recorded at a 
transmission rate ten times grater than the original 
transmission rate into the original transmission rate 
(expansion processing of time base) for a second 
time to reproduce it. 

The picture/audio data reproduced by the repro- 
ducing head 20 is delivered to demodulating circuit 
21. 

The demodulating circuit 21 implements demod- 
ulation processing opposite to that in the modulating 
circuit 7 to picture data from the reproducing head 20 
to deliver it to error correcting circuit 22. 

In the case where discrimination data indicating 
whether a recorded signal is a time base compressed 
signal or an ordinary television broadcasting signal is 
recorded on magnetic tape, its discrimination data is 
reproduced and is delivered to microcomputer 32. 

The error correcting circuit 22 implements error 
correcting processing to the picture/audio data to out- 
put it. At the time of reproduction of picture/audio data 
which had undergone time base compression proc- 
essing, etc., changeover switch 23 is subjected to 
switching control by microcomputer 32 by using the 
discrimination data so that selected terminal 23c is 
selected by select terminal 23a. Thus, picture/audio 
data from the error correcting circuit 22 is delivered 
to output terminal 28 through the changeover switch 
23. 

A video decoder 29 which is a MPEG decoder 
with respect to MPEG encoder 100 shown in Fig. 6 is 
connected to the output terminal 28, and the pic- 
ture/audio data outputted through the output terminal 
28 is delivered to the video decoder 29. 

Trie video decoder 29 implements decoding 
processing opposite to coding implemented at the 
MPEG encoder 1 00 to the video/audio data to thereby 
form picture/audio data of 2 hours from picture/audio 
data of, e.g. , 12 minutes to which time base compres- 
sion processing, etc. has been implemented to deliver 
it to monitor device 30, etc. 

As stated above, the digital video tape recorder 
equipment according to this embodiment can record, 
onto magnetic tape, picture/audio data, which has un- 
dergone time base compression processing, etc. and 
has been transmitted, as it is to control, at the time 
of reproduction, in dependency upon the time base 
compression processing, etc., the traveling speed of 
the magnetic tape and the rotational speed of the ro- 
tary head so that these speeds become equal to 
speeds lower than those at the time of recording to 
carry out expansion, etc. of the time base of the pic- 
ture/audio data, thus to reproduce it. 

For this reason, it is possible to reproduce, in two 
hours on the user side, picture/audio data which has 
been transmitted in a transmission time of 1 2 minutes 



from, e.g., broadcasting station side. Thus, it is pos- 
sible to provide an entirely novel data transmission 
system sufficiently utilizing the transmission band. 
Further, since, at the time of reproduction, the ro- 
5 tation number of the rotary head is allowed to be lower 
than that at the time of recording to carry out repro- 
duction of picture data to which time base compres- 
sion processing, etc. has been implemented, abra- 
sion of the magnetic tape by friction of the rotary head 

10 can be prevented. 

In the digital video tape recorder equipment ac- 
cording to this embodiment, by using a reproducing 
system of the structure as shown in Fig. 4, even if the 
drum motor 10 is rotationally driven at a rotational 

15 -speed of 1800 rpm with the traveling speed of the 
magnetic tape 9 being as 1.88 mm/sec, it is possible 
to reproduce picture/audio data to which the time 
base compression, etc. has been implemented. 

In this case, the reproducing head 20 obliquely 

20 traverses a single track to carry out one or two scans. 
Accordingly, scan is carried out only once with re- 
spect to a certain portion in a single track, and scan 
is carried out twice in another portion. Since the re- 
producing head 20 is not brought into the state of "just 

25 on track" on the track, no tracking servo is carried out 
at this time. The picture/audio data thus reproduced 
is delivered to the demodulating circuit 21 , and is also 
delivered to PLL (Phase Locked Loop) circuit 35. 
The PLL circuit 35 is constructed in accordance 

30 with a transfer rate of picture/audio data to be repro- 
duced to carry out switching between clock frequen- 
cy when the drum motor 10 is rotationally driven at 
9000 rpm and that when it is rotationally driven at 
1800 rpm to output a selected clock frequency. The 

35 clock signal from the PLL circuit 35 is delivered to the 
demodulating circuit 21. 

As described above, since the number of times 
scanned by the reproducing head 20 varies in de- 
pendency upon portions of track, the demodulating 

40 circuit 21 detects whether or not synchronization data 
recorded at synchronization data block shown in Fig. 
2, for example, is correct to thereby detect whether 6r 
not current picture/audio data is valid data to deliver 
only data judged to be valid to once store it thereinto. 

45 When the drum motor 10 is rotationally driven at 

a rotation speed of 1 800 rpm, the same track is traced 
once or twice. For this reason, when two times of 
traces have at the maximum have been completed, 
picture data of one track is stored into the memory 36. 

so At the time point when picture data of one track is pre- 
pared, picture data stored in the memory 36 is read 
out. The picture data which has been read out is de- 
livered to the error correcting circuit 22. 

The error correcting circuit 22 implements error 

55 correcting processing to the picture data to deliver it 
to time base expanding circuit 37 through changeover 
switch 23. 

The time base expanding circuit 37 expands the 
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picture data delivered once with respect to two times 
of scans at the maximum of the reproducing head 20 
so that its data length is twice greater than the original 
data on the time base to convert the transfer rate into 
one half thereof to output it. This picture data is deliv- 5 
ered to the monitor device 30, etc. through the video 
decoder 29. 

Thus, not only reproduction image can be ob- 
tained on the monitor device 30 similarly to that at the 
time of reproduction described above, but also track- 10 
ing servo at the time of reproduction can become un- 
necessary. 

The case where fast-feed reproduction or rewind- 
ing reproduction of triple speed is carried out will now 
be described. Such a reproduction can be realized 15 
also by controlling the rotational speed of the drum 
motor and the tape traveling speed. 

The control circuit 11 carries out a traveling con- 
trol such that traveling speed of the magnetic tape 9 
becomes equal to 5.64 mm/sec, carries out a rotation- 20 
al control of drum motor 10 so that rotational speed 
becomes equal to 2700 rpm, and carries out a track- . 
ing control. Namely, the drum motor is rotated and the 
tape is run at speeds three times greater than those 
at the time of reproducing time base compressed pic- 25 
ture/audio data in Fig. 3. 

The control circuit 11 of Fig, 4 carries out traveling 
speed of the magnetic tape so that it becomes equal 
to 5.64 mm/sec. and rotationally controls the drum 
motor 10 so that its rotational speed becomes equal 30 
to 9000 rpm to thereby scan the same track a plurality 
of number of times (three times at the maximum), 
thus making it possible to carry out reproduction of tri- 
ple speed. At this time, tracking servo can become 
unnecessary. 35 

Picture data to which coding processing has been 
implemented at the MPEG encoder 100 is recorded 
onto the magnetic tape in order of I picture, B picture, 
B picture, P picture, B picture, B picture, P picture, B 
picture, B picture, I picture ... as shown in Fig. 5, for 40 
example. By carrying out such fast-feed reproduction 
or rewinding reproduction, it is possible to select only 
the I picture or the P picture to output it. Thus, a triple 
speed reproduction picture of high picture quality can 
be obtained. 45 

It is to be noted that while it has been described 
in the above-described embodiment that the record- 
ing medium is magnetic tape, such recording medium 
may be semiconductor memory or optical disc (so 
called CD memory or magneto-optical disc, .etc.). so 

As apparent from the above-described descrip- 
tion, the recording/reproducing apparatus embodying 
this invention can record time base compressed dig- 
ital data delivered from the external as it is and imple- 
ment time base expansion processing thereto at the 55 
time of reproduction to reproduce it. For this reason, 
on the broadcasting station side, it is possible to 
transmit digital data of, e.g., 2 hours only in 12 min- 



utes. Thus, it is possible to provide a data transmis- 
sion system of the entirely new system sufficiently 
utilizing communication capacity. Further, since, at 
the time of reproduction, the rotation speed of the ro- 
tary head is allowed to be lower than that at the time 
of recording to carry out reproduction of digital data, 
abrasion of magnetic tape by friction of the rotary 
head can be prevented. Further, since the same re- 
cording track on which the digital data is recorded is 
scanned at least once by the rotary head, thereby 
making it possible to carry out reproduction of digital 
data, there is no necessity of carrying out phase ser- 
vo, the servo mechanism for reproduction can be sim- 
plified, and the cast can be reduced, Further, since it 
is possible to output only valid digital data at the time 
of reproduction, the picture quality of reproduction 
pictorial image can be improved. In addition, since, at 
the time of fast-feed reproduction or the rewinding re- 
production, only the magnetic tape is caused to run 
at a high speed with the rotational speed of the rotary 
head being caused to a rotational speed at the time 
of reproduction, it is possible to improve the picture 
quality of fast-feed reproduction pictorial image or re- 
winding reproduction pictorial image. 

The reproducing apparatus embodying this in- 
vention implements time base expansion processing 
to digital data to which time base compression proc- 
essing is implemented to reproduce that digital data 
from a recording medium, e.g., a magnetic tape, etc. 
on which the digital data is recorded. For this reason, 
media on which time base compression processing 
implemented digital data is recorded can be devel- 
oped. This can contribute to reduction of capacity of 
the media. Further, at the time of reproduction, the ro- 
tational speed of the rotary head is allowed to be low- 
er than that at the time of recording to carry out re- 
production of digital data. For this reason, abrasion of 
the magnetic tape by friction of the rotary head can 
be prevented. Further, the same recording track on 
which the digital data is recorded is scanned at least 
once by the rotary head, thereby making it possible 
to carry out reproduction of digital data. For this rea- 
son, there is no necessity of carrying out phase ser- 
vo, the servo mechanism for reproduction can be sim- 
plified, and the cost can be reduced. Furthermore, 
since it is possible to output only valid digital data of 
reproduced digital data, the picture quality of repro- 
duction picture can be improved. In addition, at the 
time of fast-feed reproduction or rewinding reproduc- 
tion, only the magnetic tape is run at a high speed with 
the rotation speed of the rotary head being caused to 
be a rotation speed at the time of reproduction. For 
this reason, the picture quality of fast-feed reproduc- 
tion picture or rewinding reproduction picture can be 
improved. 
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Claims 

1 . A recording/reproducing apparatus comprising: 

recording means for recording time base 
compression processing implemented digital 
data delivered from the external onto a recording 
medium; 

control means for carrying out a control to 
read out the digital data from the recording me- 
dium at a speed lower than a recording speed in 
dependency upon the time base compression 
processing implemented to the digital data; and 

output means for outputting, as a repro- 
duced output, digital data which has been read 
out from the recording medium. 

2. A recording/reproducing apparatus as set forth in 
claim 1 , 

wherein the recording medium is a mag- 
netic tape, and 

wherein the control means carries out a 
control such that the magnetic tape runs at a 
speed lower than that at the time of recording, 
and carries out a control to rotationally drive the 
rotary head at a speed lower than that at the ti me 
of recording. 

3. A recording/reproducing apparatus as set forth in 
claim 2, 

wherein the control means controls rota- 
tional speed of the rotary head and traveling 
speed of the magnetic tape so as to trace, a plur- 
ality of number of times, by using the rotary head^ 
the same recording track on which the digital data 
is recorded, and 

wherein the output means outputs only 
valid digital data of the digital data obtained as the 
result of control by the control means. 

4. A recording/reproducing apparatus as set forth in 
claim 2, 

wherein the control means carries out a 
control such that the magnetic tape runs at a high 
speed in the case of carrying out fast-feed repro- 
duction or rewinding reproduction, and 

wherein the output means outputs only 
valid digital data of digital data obtained by trac- 
ing of the rotary head. 

5. A recording/reproducing apparatus as set forth in 
claim 3, 

wherein the control means carries out a 
control such that the magnetic tape runs at a high 
speed in the case of carrying out fast-feed repro- 
duction or rewinding reproduction, and 

wherein the output means outputs only 
valid digital data of digital data obtained by trac- 
ing of the rotary head. 



6. A reproducing apparatus comprising: 

control means for carrying out a control to . 
read out time base compression processing im- 
plemented digital data at a speed corresponding 
5 to the time base compressing processing from a 

recording medium on which the digital data is re- 
corded, and 

output means for outputting, a reproduced 
output, digital data which has been read out from 
10 the recording medium. 

7. A reproducing apparatus as set forth in claim 6, 

wherein the recording medium is a mag- 
netic tape, and 

15 wherein the control means carries out a 

control such that the magnetic tape runs at a 
speed lower than that at the time of recording, 
and carries out a control to rotationally drive the 
rotary head at a speed lower than that at the time 

20 of recording. 

8. A reproducing apparatus as set forth in claim 7, 

wherein the control means controls rota- 
tional speed of the rotary head and traveling 
25 speed of the magnetic tape so as to trace, a plur- 

ality of number of times, by using the rotary head, 
the same recording track on which the digital data 
is recorded, and 

wherein the output means outputs only 
30 valid digital data of the digital data obtained as the 

result of control by the control means. 

9. A reproducing apparatus as set forth in claim 7, 

wherein the control means carries out a 
35 control such that the magnetic tape runs at a high 

. speed in the case of carrying out fast-feed repro- 
duction or rewinding reproduction, and 

wherein the output means outputs only 
valid digital data of digital data obtained by trac- 
40 ing of the rotary head. 

10. A reproducing apparatus as set forth in claim 8\ 

wherein the control means carries out a 
control such that the magnetic tape runs at a high 
45 speed in the case of carrying out fast-feed repro- 

duction or rewinding reproduction, and 

wherein the output means outputs only 
valid digital data of digital data obtained by trac- 
ing of the rotary head. 

50 

11. A recording/reproducing apparatus for digitally 
recording/reproducing an analog or digital pic- 
ture/audio signal, comprising: 

first input means for inputting time base 
55 compressed digital video data to which compres- 

sion coding and time base compression process- 
ing have been implemented; 

first recording signal processing means for 
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demodulating the time base compressed digital 
video data and for correcting any transmission er- 
ror: 

second input means for inputting an ana- 
log television broadcasting signal to convert it 5 
into a predetermined digital signal; 

second recording signal processing 
means for compression-coding at least the digital 
signal; 

a first changeover switch for inputting an w 
output of the first recording signal processing 
means and an output of the second recording sig- 
nal processing means; 

control means for carrying out switching 
control of the first changeover switch in depend- 15 
ency upon an input signal; 

parity generator means for adding parity to 
an output signal of the first or second signal proc- 
essing means, which is obtained from an output 
of the switch; 20 

channel coding means for modulating an 
output signal of the parity generator means; and 

recording means for recording an output of 
the channel coding means onto the recording me- 
dium. 25 



crimination data recorded on the recording 
means to carry out, in dependency upon the dis- 
crimination data, switching control of the second 
changeover switch, and drive control of drive 
means of the recording medium. 

14. A recording/reproducing apparatus for digitally 
recording/reproducing an analog or digital pic- 
ture/audio signal as set forth in claim 13, 

wherein the recording medium is a mag- 
netic tape, 

wherein the drive means is composed of a 
rotary head drum motor and a capstan motor, and 

wherein the control means controls rota- 
tional speeds of the rotary head drum motor and 
the capstan motor. 



12. A recording/reproducing apparatus for digitally 
recording/reproducing an analog or digital pic- 
ture/audio signal as set forth in claim 11, 

wherein discrimination data indicating 30 
whether any one of output signals of the first and 
second recording signal processing means is re- 
corded onto the recording medium is recorded 
onto the recording medium. 

35 

13. A recording/reproducing apparatus for digitally 
recording/reproducing an analog or digital pic- 
ture/audio signal as set forth in claim 12, further 
comprising: 

reproducing means for reproducing a sig- 40 
nal recorded on the recording medium; < 

channel decoding means for demodulat- 
ing the reproduced signal; 

error correcting means for carrying out er- 
ror correction of an output signal of the channel 45 
decoding means; 

a second changeover switch for inputting 
an output signal of the error correcting means; 

first reproduction signal processing 
means connected to a first select terminal of the so 
second changeover switch to carry out reproduc- 
tion signal processing of the time base com- 
pressed digital video signal; and 

second reproduction signal processing 
means connected to a second select terminal of 55 
the second changeover switch to carry out repro- 
duction signal processing of the digital signal; 

wherein the control means inputs the dis- 
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(54) Recording/reproducing apparatus and reproducing apparatus. 

@ A recording/reproducing apparatus, e.g. a di- 
gital video tape recorder, etc., is applicable to a 
transmission system so as sufficiently to utilize 
communication capacity. The recording/rep- 
roducing apparatus comprises : a recording 
element (e.g. a rotary head) for recording, onto 
a recording medium (e.g. a magnetic tape), 
digital data which has been time base compres- 
sion processed and is delivered from the out- 
side, e.g. broadcasting station side, etc. ; a 
control circuit for carrying out control such as 
to read out the digital data from the recording 
medium at a speed lower than a recording 
speed in dependency upon the time base com- 
pression processing applied to the digital data ; 
and an output circuit for outputting, as a repro- 
duced output, digital data which has been read 
out from the recording medium. In addition to 
the above-mentioned ordinary reproduction, in 
the case of carrying out fast-feed reproduction 
or rewinding reproduction, the control circuit 
may carry out control such that the magnetic 
tape runs at a higher speed, and the output 
circuit may select and output only valid digital 
data of digital data obtained by tracing of the 
rotary head. 
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